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(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance combustion efficiency of 
particulates by optimally designing open pores of a cell bullthead and 
using even pore interiors as catalytic reaction fields. 
SOLUTION: A total opening area of open pores opened in a cell 
bulkhead surface is provided at 230% of a total surface area of the cell 
bulkhead, and a total opening area of large open pores with opening 



pore size of £30 nm is provided at £50% of the total surface area. The 
particulates can be collected not only on a surface of the cell bulkhead 
but also in the pore interiors, and so, the particulates and catalytic 
metal can be contacted by using even surfaces of the pore interiors. 
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* NOTICES * 



J70 and ZNPXT aire not responsible for any 
damages caused by the use of this trauxslation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The body of a filter which ******(ed) the both ends of opening of the eel of a ceramic honeycomb stmcture object in 
checkers by turns. It consists of a coat layer which is formed in a eel septum and consists of a porosity oxide, and a catalyst metal 
supported by this coat layer. It is the diesel emission-gas-purification filter which carries out oxidization combustion of the particulate 
by which uptake was carried out to the eel which is made to pass the pore of this eel septum and adjoins in exhaust gas at the sink this 
eel septum with this catalyst metal. The opening sum total area of the opening pore which carries out opening to this eel septum front 
face of this pore is 30% or more to the total surface area of this eel septum. And the diesel emission-gas-purification filter with which 
the aperture of opening is characterized by the sum total of the opening area of large opening pore 30 micrometers or more being 50% 
or more of the full open opening area of this opening pore. 

[Claim 2] The diesel emission-gas-purification filter according to claim 1 characterized by for the opening sum total area of said 
opening pore being 35 - 70% to the total surface area of said eel septum, and the sum total of the opening area of said large opening 
pore being 60 - 90% of the full ojwn opening area of said opening pore. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the diesel emission-gas-purification filter reproduced by bimiing according to an 
operation of a catalyst and removing the caught particulate while catching the particulate (particulate matter) contained in the exhaust 
gas from a diesel power plant. 
[0002] 

[Description of the Prior Art] About the gasoline engine, the injurious ingredient in exhaust gas has been decreasing certainly by 
severe regulation of exhaust gas, and advance of the technique in which it can be coped with. However, about the diesel power plant, 
the advance of a technique is also behind also in regulation from the unique situation that an injurious ingredient is discharged as 
particulates (particulate matter: sulfur system particles, such as a carbon particle and sulfate, the amount hydrocarbon particle of 
macromolecules, etc.), compared with the gasoline engine. 

[0003] As an exhaust gas purge for diesel power plants currently developed by current, it roughly divides and the exhaust gas purge of 
a trap mold and the exhaust gas purge of an open type are known. Among these, as an exhaust gas purge of a trap mold, the ****♦♦ 
type honeycomb object made from a ceramic (diesel particulate filter (it is called Following DPF)) is known. This DPF controls 
discharge by coming to ****** the both ends of opening of the eel of a ceramic honeycomb structure object in checkers by turns, 
filtering exhaust gas by the pore of a eel septum, and carrying out uptake of the particulate to a eel septum. 
[0004] However, since a pressure loss goes up by particulate deposition, it is necessary to remove periodically the particulate 
deposited with a certain means, and to reproduce in DPF. Then, when a pressure loss goes up conventionally, reproducing DPF by 
burning the particulate deposited in the burner or the electric heater is performed. However, in this case, the temperature at the time of 
combustion rises, so that there is much particulate alimentation, and DPF may be damaged with the thermal stress by it. 
[0005] So, in recent years, a coat layer is formed in the eel septum of DPF fi-om an aliunina etc., and the continuation playback type 
DPF which supported catalyst metals, such as platinum (Pt), in the coat layer is developed. Since the particulate uptake was carried out 
[ the particulate ] by the catalytic reaction of a catalyst metal carries out oxidation combustion according to this continuation playback 
type DPF, DPF is reproducible by making it bum simultaneous in uptake succeeding uptake. And since catalytic reaction can bum 
while there are little being comparatively generated at low temperature and collection volume, it has the advantage that the thermal 
stress which acts on DPF is small, and breakage is prevented. 

[0006] As such a continuation playback type DPF, the thing of a configuration of that, as for the porosity oxide with which an average 
pole diameter is 5-35 micrometers, and the porosity of a eel septum constitutes a coat layer from 40 - 65%, the thing of a particle size 
smaller than the average pole diameter of a eel septum occupies more than 90wt% is indicated by JP,9-220423,A. A coat layer can be 
formed even in the inner surface of not only the front face of a eel septum but pore by carrying out the coat of such a porosity oxide of 
high specific surface area. Moreover, since fixed, then coat thickness can be made thin for the amount of coats, increase of a pressure 
loss can be controlled. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, in the continuation playback type DPF, it is desirable to carry out uptake of the 
particulate not only to the front face of a eel septum but to the interior of pore, to use to the front face inside pore, and to raise the 
contact probability of a particulate and a catalyst metal. 

[0008] Moreover, with about 20 to 700 nm, although the particulate diameter of a primary particle is small, it exists as an aggregated 
particle of mum order by condensation etc. in exhaust gas. And in the conventional continuation playback type DPF, there is little 
opening area of the pore in which porosity carries out opening to a eel septum front face at 40 - 65% even if an average pole diameter 
is 5-35 micrometers, and the diameter of opening is also small. For example, it turns out that the pore whose diameter of opening is 10 
micrometers is blockaded by the particulate deposited within 10 minutes after engine starting. That is, uptake of most will be carried 
out to the front face of a eel septum, without almost carrying out uptake of the particulate to the interior of pore. 
[0009] Therefore, by the conventional continuation playback formula DPF, the contact probability of a particulate and a catalyst metal 
is low, and there is the present condition that particulate oxidative degradation effectiveness is low. 

[0010] This invention is made in view of such a situation, and it is designing the opening pore of a eel septum the optimal, and aims at 

using even the interior of pore as a catalytic-reaction place, and raising particulate combustion efficiency. 

[0011] 

[Means for Solving the Problem] The description of the diesel emission-gas-purification filter of this invention which solves the 
above-mentioned technical problem The body of a filter which ******(ed) the both ends of opening of the eel of a ceramic 
honeycomb structure object in checkers by turns, It consists of a coat layer which is formed in a eel septum and consists of a porosity 
oxide, and a catalyst metal supported by the coat layer. It is the diesel emission-gas-purification filter which carries out oxidization 
combustion of the particulate by which uptake was carried out to the eel which is made to pass the pore of a eel septum and adjoins in 
exhaust gas at the sink eel septum with a catalyst metal. The opening sum total area of the opening pore which carries out opening to 
the eel septum front face of pore is 30% or more to the total surface area of a eel septum, and the sum total of the opening area of large 
opening pore 30 micrometers or more has the aperture of opening in it being 50% or more of the full open opening area of opening 
pore. 

[0012] In the above-mentioned diesel emission-gas-purification filter, it is still more desirable for the opening sum total area of 
opening pore to be 35 - 70% to the total surface area of a eel septum, and for the sum total of the opening area of large opening pore to 
be 60 - 90% of the full open opening area of opening pore. 
[0013] 
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[Embodiment of the Invention] With the diesel emission-gas-purification filter of this invention, the opening sum total area of the 
opening pore which carries out opening to the eel septum front face of pore is 30% or more to the total surface area of a eel septum, 
and the sum total of the opening area of large opening pore 30 micrometers or more is carrying out [ the aperture of opening ] to 50% 
or more of the full open opening area of opening pore. 

[0014] Thus, by having specified the opening area of opening pore, it can become possible to carry out uptake of the particulate not 
only to the front face of a eel septum but to the interior of pore, it can use to the front face inside pore, and a particulate and a catalyst 
metal can be contacted. Therefore, particulate combustion efficiency improves. Oxidation combustion of the particulate by which 
uptake was furthermore carried out can be carried out simultaneous in uptake succeeding uptake, and it becomes possible to reproduce 
a filter continuously. And since the particulate amount which particulate combustion efficiency improves and is deposited decreases, it 
is prevented further that the temperature at the time of combustion serves as an elevated temperature, and it can prevent further 
breakage of the diesel emission-gas-purification filter by thermal stress. 

[0015] The particulate amount to which the opening sum total area of the opening pore which carries out opening to the eel septum 
front face of pore advances into pore that it is less than 30%, or the aperture of opening is [ the sum total of the opening area of large 
opening pore 30 micrometers or more ] less than 50% of the full open opening area of opening pore to the total surface area of a eel 
septum decreases, and the operation effectiveness of this invention is not done so. Therefore, it is required for the opening sum total 
area of opening pore to be 30% or more to the total surface area of a eel septum, and it is desirable that it is especially 35% or more. 
Moreover, the sum total of the opening area of large opening pore 30 micrometers or more requires that the aperture of opening should 
be 50% or more of the full open opening area of opening pore, and it is desirable that it is especially 60% or more. 
[0016] However, the opening sum total area of opening pore is too large, or if the sum total of the opening area of large opening pore 
is too large, the particulate amount which a filtration function falls and passes a eel septum will increase [*♦**/ that the 
reinforcement as a diesel emission-gas-purification filter runs short ]. Therefore, as for the opening sum total area of opening pore, it is 
desirable to consider as 70% or less to the total surface area of a eel septum, and, as for the sum total of the opening area of large 
opening pore, it is desirable to carry out to 90% or less of the full open opening area of opening pore. 

[0017] Moreover, the aperture of opening says the thing of opening pore 30 micrometers or more, the particulate amount of large 
opening pore to which this aperture advances into pore in less than 30 micrometers decreases, and the operation effectiveness of this 
invention is not done so. And aperture of opening of large opening pore It is desirable to be referred to as 100 micrometers or less. The 
aperture of opening of large opening pore If it exceeds 100 micrometers, the reinforcement as a diesel emission-gas-purification filter 
will run short, or the particulate amount which a filtration function falls and passes a eel septum will increase. 
[001 8] The body of a filter •*♦••* the both ends of opening of the eel of a ceramic honeycomb structure object in checkers by turns, 
and can manufacture them from heat-resistant ceramics, such as cordierite. For example, the slurry of the shape of clay which uses 
cordierite powder as a principal component is prepared, it is fabricated and calcinated by extrusion molding etc., and it considers as a 
honeycomb structure object. It can replace with cordierite powder, and each powder of an alumina, a magnesia, and a silica can also be 
blended so that it may become a cordierite presentation. Cel opening of the end side of a honeycomb structure object is ******(ed) in 
checkers by the slurry of the shape of same clay etc. after that, and eel opening which is not *♦•♦ suggestion ****** in respect of an 
end in respect of the other end is ******(ed) in checkers. The body of a filter can be manufactured by fixing ****** material by 
baking etc. after that. 

[0019] And in order to form pore in the eel septum of the body of a filter and to form opening pore in a eel septum further, 
combustible powder, such as carbon powder, wood flour, starch, and resin powder, etc. is mixed in the above-mentioned slurry, and 
pore and opening pore can be formed because combustible powder disappears at the time of baking. 

[0020] Moreover, in order to form so that opening pore may be specified to this invention, it can carry out by adjusting the particle 
size and the amount of combustible powder. For example, what is necessary is just to use the combustible powder whose particle size 
is 15-30 micrometers, in order for the aperture of opening to form large opening pore 30 micrometers or more. Moreover, in order to 
make it the sum total of the opening area of large opening pore become 50% of the full open opening area of opening pore, it is good 
to do 20-30 volume % mixing of the combustible powder of this size range into [ all ] combustible powder. In order to make it the 
opening sum total area of opening pore become 30% or more to the total surface area of a eel septum furthermore, it is good to do 20- 
30 volume % mixing of combustible powder into a clay-like slurry. 

[0021] The coat layer which consists of a porosity oxide is formed in the eel septum of the body of a filter, this coat layer serves as 
support which supports a catalyst metal ~ it can form from the multiple oxide which consists of oxides, such as aluminum 203, and 
Zr02, Ce02, Ti02, Si02, or two or more of these sorts. 

[0022] As for this coat layer, it is desirable to be formed not only in the front face of a eel septum but in the front face in the pore 
formed of disappearance of combustible powder. Thus, it is desirable to use the oxide powder or multiple oxide powder with which the 
thing of a particle size smaller than the average pole diameter of a eel septum occupies 90 % of the weight or more in order to form a 
coat layer, for example, as indicated by JP,9-220423,A. If the thing of a bigger particle size than an average pole diameter increases 
more than 10 % of the weight, it will become difficult to form a coat layer in the front face in pore, and it will become difficult to carry 
out oxidation combustion of the particulate which advanced into pore. 

[0023] Moreover, although the amount of formation of a coat layer is based also on the diameter of a eel of the body of a filter, it is 
desirable to consider as the range whose thickness is 1-10 micrometers, or the range which is per [ 60-200g ] volume of 11. of the body 
of a filter. If the amount of formation of a coat layer becomes less than this range, since a catalyst metal will be supported by high 
density, if it is exposed to an elevated temperature, grain growth of a catalyst metal may arise and activity may fall. Moreover, if the 
amount of formation of a coat layer increases more than this range, while a pressure loss will increase, the path and opening area of 
pore and opening pore will fall. 

(0024] What is necessary is to make oxide powder or multiple oxide powder into a slurry with a binder component and water, such as 
alumina sol, and just to calcinate, after making the slurry adhere to a eel septum in order to form a coat layer. Although dip coating 
usual to making a slurry adhere to a eel septum can be used, it is desirable to remove the extraneous article of a slurry which entered in 
pore by the air blow or suction. 

[0025] The catalyst metal is supported by the coat layer. Although it can use as this catalyst metal if particulate oxidation is promoted 
by catalytic reaction, especially the thing for which a kind chosen from the noble metals of platinum groups, such as Pt, Rh, and Pd, or 
two or more sorts are supported is desirable. The amount of support of a catalyst metal is per 1 1. of bodies of a filter. It is desirable to 
consider as the range of 0.5-1 Og. It will become a cost rise while activity is saturated, even if activity will be too low, will not be 
practical and will support mostly from this range, if there are few amounts of support than this. 

[0026] Moreover, what is necessary is just to support in a coat layer by the adsorption supporting method, the water absorption 
supporting method, etc. using the solution which dissolved the nitrate of a catalyst metal etc., in order to support a catalyst metal. 
Moreover, the catalyst metal is beforehand supported to oxide powder or multiple oxide powder, and a coat layer can also be formed 
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using the catalyst powder. 

[0027] Therefore, since the coat layer which supported the catalyst metal is formed also in the pore of a eel septum according to the 
diesel emission-gas-puri£ication filter of this invention, the inside of pore can be used as a reaction place of oxidation combustion 
because the particulate by which uptake was carried out into pore, and a catalyst metal contact And uptake of the particulate can be 
efficiently carried out also into pore by having formed opening pore the optimal, and oxidation combustion of the particulate by which 
uptake was carried out is efficiently carried out with a catalyst metal. While particulate oxidation combustion efficiency improves 
sharply by this, continuation playback is attained preventing breakage of the filter by thermal stress. 
[0028] 

[Example] Hereafter, an example and the example of a comparison explain this invention concretely. 

[0029] (Example 1) The sectional view of the diesel emission-gas-purification filter of one example of this invention is shown in 
drawing 1 . This diesel emission-gas-purification filter consists of a body 1 of a filter of the honeycomb configuration which consists 
of cordierite and has two or more eels, and a coat layer 2 with which it consisted of aluminum 203 formed in the eel septum 10 of the 
body 1 of a filter, and Pt was supported. Moreover, at the both ends of the body 1 of a filter, it is *•** suggestion *♦*••♦•• in 

checkers [ opening of a eel ] by turns. 

[0030] Hereafter, the manufacture approach of this diesel emission-gas-purification filter is explained, and it replaces with detailed 

explanation of a configuration. 

[0031] Grain size was adjusted to 10-15 micrometers. 20aluminum3 powder, MgO powder, and Si02 powder were blended so that it 
might become a cordierite (2MgO, 2a!uminum203, and 5Si02) presentation, water was added and kneaded and the clay-like slurry 
was prepared, after adding the carbon powder of 15 micrometers of mean diameters so that it may become 15 volume % about 25 
volume % and the carbon powder of 30 micrometers of mean diameters. 

[0032] Extrusion molding of this slurry was carried out using predetermined extrusion metallic ornaments, the Plastic solid of a 
honeycomb configuration was formed, and the honeycomb structure object which has a cordierite presentation by calcinating at about 
1400 degrees C after desiccation was formed. And while •*****(ing) eel opening of the end side of a honeycomb structure object in 
checkers using the clay-like slurry which uses cordierite powder as a principal component, opening of the eel which is not **•* 
suggestion ****** in respect of an end in respect of the other end was ******(ed) in checkers, it was calcinated, and the body 1 of a 
filter was prepared. 

[0033] Next, mean particle diameter of 1 micrometer 48 % of the weight of 20aluminum3 powder, mean particle diameter 40 % of the 
weight of Ti02 0.5-micrometer powder, mean particle diameter 1 0 % of the weight of Ce02 O.S-micrometer powder, It dries at 1 20 
degree C after preparing the slurry containing 1 0 % of the weight (aluminum 203 is 20 % of the weight) of alumina sols, pulling up 
the above-mentioned body 1 of a filter after being immersed, carrying out vacuum suction and removing an excessive slurry. It 
calcinated for 60 minutes at 500 degrees C, and the coat layer 2 was formed. About 80g per volume of 11. of the body 1 of a filter of 
coat layers 2 was formed. 

[0034] and the specified quantity of the dinitrodiammine platinum solution of predetermined concentration is made to absorb water in 
the coat layer 2 - 1 20 degree C ~ after desiccation It calcinated for 60 minutes at 500 degrees C, and Pt was supported. 2g per volume 
of 11. of the body 1 of a filter of Pt(s) was supported. 

[0035] (Example 2) Grain size was adjusted to 10-15 micrometers. 20aluminum3 powder, MgO powder, and Si02 powder are 
blended so that it may become a cordierite (2MgO, 2aluminum203, and 5Si02) presentation. The body of a filter is formed like an 
example 1 except having used the clay-like slurry which added the carbon powder of 15 micrometers of mean diameters so that it 
might become 20 volume % about 20 volume % and the carbon powder of 30 micrometers of mean diameters. The diesel emission- 
gas-purification filter was formed like the example 1 except having used this body of a filter. 

[0036] (Example 3) Grain size was adjusted to 10-15 micrometers. 20aluminum3 powder, MgO powder, and Si02 powder are 
blended so that it may become a cordierite (2MgO, 2aluminum203, and 5Si02) presentation. The body of a filter is formed like an 
example 1 except having used the clay-like slurry which added the carbon powder of 15 micrometers of mean diameters so that it 
might become 25 volume % about 15 volume % and the carbon powder of 30 micrometers of mean diameters. The diesel emission- 
gas-purification filter was formed like the example 1 except having used this body of a filter. 

[0037] (Example 4) Grain size was adjusted to 10-15 micrometers. 20aluminum3 powder, MgO powder, and Si02 powder are 
blended so that it may become a cordierite (2MgO, 2aluminurn203, and 5Si02) presentation. The body of a filter is formed like an 
example 1 except having used the clay-like slurry which added the carbon powder of 15 micrometers of mean diameters so that it 
might become 30 volume % about ten volume % and the carbon powder of 30 micrometers of mean diameters. The diesel emission- 
gas-purification filter was fomied like the example 1 except having used this body of a filter. 

[0038] (Example 1 of a comparison) The body of a filter of marketing of the average pole diameter of 20 micrometers and 58% of 
porosity came to hand, and the diesel emission-gas-purification filter was formed like the example I except having used this body of a 
filter. 

[0039] (Example 2 of a comparison) Grain size was adjusted to 10-15 micrometers. 20aluminum3 powder, MgO powder, and Si02 
powder are blended so that it may become a cordierite (2MgO, 2aluminum203, and 5Si02) presentation. Except having used the clay- 
like slurry which does not add carbon powder at all, the body of a filter was formed like the example 1, and the diesel emission-gas- 
purification filter was formed like the example 1 except having used this body of a filter. 

[0040] <A trial and evaluation> About each obtained diesel emission-gas-purification filter, the eel septum front face was observed in 
SEM, and it asked for the diameter of opening and its opening area of opening pore by the image processing. And the rate (the amount 
of surface pores) of as opposed to the total surface area of a eel septum in the opening sum total area of opening pore, and the rate (the 
amount of pores of 30 micrometers or more) of as opposed to [ aperture / of opening ] the full open opening area of opening pore in 
the sum total of the opening area of large opening pore 30 micrometers or more are computed, and a result is shown in Table 1. 
Moreover, porosity is collectively shown in Table 1 . 

[0041] Next, each diesel emission-gas-purification filter of an example and the example of a comparison is attached in the exhaust air 
system of a diesel-power-plant bench, respectively, and it is entering gas temperature, respectively. It operated at 350 degrees C for 3 
hours. Particulate amount in the exhaust gas from the engine of this condition It turns out that it is 3. 1 g/hrx3= 9.3g. Then, each diesel 
emission-gas-purification filter It dried at 120 degrees C for 4 hours, and the weight (Wl) after cooling to a room temperature was 
measured, respectively. 

[0042] Furthermore, it is in an electric furnace about each diesel emission-gas-purification filter after desiccation. It heated at 500 
degrees C for 2 hours, the particulate was burned completely, and the weight (W2) after cooling to a room temperature was measured, 
respectively. 

[0043] And from a degree type, a particulate combustion rate (PM combustion rate) is computed, respectively, and a result is shown in 
Table 1. 
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[0044] 

PM combustion rate (%) =[(l-(Wl-W2)/9.3]x 100[0045]) 
[Table 1] 
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[0046] Compared with the examples 1 and 2 of a comparison, the diesel emission-gas-purification filter of examples 1-4 has many 
amounts of surface pores, and, also as for the amount of pores of 30 micrometers or more, there are than Table 1. [ more ] As it 
follows, for example, the diesel emission-gas-purification filter of an example 1 and the example 1 of a comparison shows to drawing 
2 typically, the direction of an example 1 has a large opening sum total area of opening pore, and there is much large opening pore 1 1 
with big opening. Moreover, it is thought that the cross section of a eel septum is typically shown in drawing 3 . 
[0047] and if PM combustion rate is seen, although porosity is almost equivalent, examples 1-4 are markedly alike compared with the 
examples 1 and 2 of a comparison, and are high, and it is clear that this filter of examples 1-4 originates in the amoimt of pores of 30 
micrometers or more having many amounts [ many ] of surface pores. 

[0048] In the example 2 of a comparison, although more amounts of pores of 30 micrometers or more than an example 1 are 
equivalent to an example 2, PM combustion rate is still lower than examples 1 and 2. It originates in this having few amounts of 
surface pores of the example 2 of a comparison as 24%. TTierefore, it is clear that the amount's of surface pores it is desirable that it is 
30% or more. 

[0049] Moreover, when examples are compared, as for about 76 - 80% of the amount of surface pores, that especially the amount of 

pores of 30 micrometers or more is also high understands PM combustion rate at about 52 - 65%. 

[0050] 

[Effect of the Invention] Therefore, according to the diesel emission-gas-purification filter of this invention, while particulate 
oxidation combustion efficiency improves sharply, continuation playback is attained, preventing breakage by thermal stress. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the typical sectional view of the diesel emission-gas-purification filter of one example of this invention. 

Prawing 2] It is the typical top view showing the eel septum fi-ont face of the diesel emission-gas-purification filter of an example and 

the example of a comparison. 

[Drawing 31 It is the typical sectional view showing the eel septum of the diesel emission-gas-purification filter of an example and the 

example of a comparison. 

[Description of Notations] 

1 : Body of a filter 2: Coat layer 10: Cel septum 

1 1 : Large opening pore 



[Translation done.] 
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[Drawing 1 




•Drawing 21 
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Drawing 3] 
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^tmmifim^ fi'mm(D±mm^{zn t t 30% tJLhX'S) 

0 . *^orapc7)TL?l*»'30;uml.:JJi£7):^:^-r>---KT<7)ia 

'^)\''^m.(n-^mmw<zn ltbs— 7o%t'S) 0 , j&^OHtiie 

[000 1] 

=f ^ ~-^;i'm^'y.mty ^ ii'^hzmth . 

[0002] 

tH ^ ^ I, •> e. nmKcmmt^ ^ . mm ^ mfwm-^ t 

y I ; >' a: >- i/- >' Jt^T jiiit ^ , 
[000 3] J|it^T-t2irm§iT-rv^^f-'^— t-;U-i>' 

» . ^ CO ■$ h 7 >y 7-M<0^f T^Xyf^^L^S 
( f -f — feVW NX >f i Ix— h 7 ^ ( OTD P F 

it t i.X^j:hi:.coX'h ^ . -fe;HlM<^*HI?LT'ilf;C''X 

[00 04] L*^LDPFT1i. rs^ ^ ^ :^U~]-crm 



V -4imm t - ^mx-im. htz^ ^r- ^^^u~h ^m^^ 

"^^ZtX-DPF ^n^-t tZt ^^'nhiXX V-^ , L fj^ 

L w h o:>^\.z\-i. . y s^-r ^ ^ u - h <7mmm/y'^ 
^'^iimMm<7)'&mij-^±^i . ^iuzx^.>B.m:hxDP 

[0005] -edT'ifi-^Tii. D P Fa)-t}UmMlzT.}l- 
'i-i-^j:tyj^h^~hm^mf&L.^<r>-n-hmizB'^ 

(pt) Kct:<7)mmm^imifzmmm^^DPF:b'^m 

^§iXTV>S. ic0ilMS±5^DPF(Cj;ix{S\ 

mcrtMU^^iz x-oxmm^ ixtz ^^^^^ u - 1^ fm 
immt^ fzib . mm tmmzh^^ ■^ummizmm ix 
^s^^^-it-s. i t T-D p F ^w^-r ^. c t fj^x-^^^ '-e L 
xmmMmiiim.mis.kMiX± ir^zt. Rhmm&:b-:i^- 
tc^^o hizmMx-^ hctfj-h. D p F (cf^m-r 

[0 006] z<DXo^'mmM±^DPFtLx. mt 

imm^9-22.0423-^&mzii . ;HlMcom?L^*^40~ 
65%T', TOSi7L@*^'5-35/xm-C'i50. 

-h-r^ztizxr). -^jimmcrmmtfifT^j: < m^co 
\*^^m.miztx'::t~hm^mm-hztif^X'^^. ttz 

[0007] 

PF\>znv^xi,t. >f dciU— h -^^Dimmc^mmii 
0 T=5r < m^inm^z t xmm l . mi^u<7ym.mtx' 
mmix^-^^^^^i^-ht ^m±m t (T^mmmm^m 

[0008] ^tz^-^:^^^^].— ]- ir>-<m^m±mo 

- 700rjm^:/h$v^^OcO. im.X^XUmM^j:tlzXr> 
X Mm::^~y'-</)-}m.l'tLX^^LXi-^:^, ^LX 

^^<7)mm'm±-^ d p f tz^ t ti , mTL^*M0'-65% 

T-^l^$IH7Lfl*^ 5 — 35xt mT'S> o T ^ , -t /HlMa®{-C 
;t{fiaPfl;&no^t miOarUi, ^yi^'yi:kB-(kl0^lD.\^ 

izmmLtzJ'^'r ^^j.u-h izx -oxmrnt^ztt^io 
^^-ox^^^o o^N°x^=5f^u-h{i. imi]^mizu 
i3.t A^fmrn-^ixh z t^< , -^H'mM<7)mmizi<:^,j^- 
ti^mm^tLX Lt o . 

[0009] Lfzi}^^xm3^<7)mmn^^D p p-cii. 

[0010] :^^miiz<7)x o^mmi>zm^x^j:-^tifz 
i^(7}X'hKf. "^^jummco^-yyTftT^Mmi^zimT^ 
ztx\ miLf^^tx^mmMmmt lt^wn-^^ 
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too 1 1 ] 

h ^ }Uzmi3 7. ^ \fi L -b ;lHII(Cffim $ fifz> n't^ ^ ^ i 
u - 1- '2:M4I-^a(c J: ->-(:St'fkMMi-^7^> — fe'/L-i^W 
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ms^^^^^ z t t-x% . y -f iv-^^mmmiiZ^-th ^ 
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^if T- ^ i: . Sifflt Ll^ tcii A-t i) .^"x ^ ^ ji. 1/ - h ^7)4 

-c^-r>';Krco^p^itHm^>'-fe;nsiiio^^fflat- 

^C>:;^?>#izM^ L v >, * 3t^Pc^)?Lg*''30//my.±iO 
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hhzt^mizm^L\.\ 

[0016] L:0^t^*ii^:t-r^.iTTCOir'lP-^lt®m 
^ -t ^ tz 0 ^ •g> >: , < -- fc:';U >i7'X^^ f b7 -f A ^ t L 

xc^mmfj-^^Lfz*} . ■ipmw.m-m&TLx-^zJimM^ 

-y'VTi^TcMu-^tmw.t^fvmmco-^mmm.hznL 
T70%OTi:i-s ^ h fmt u< . ±^~y'y:rsr(^m 

[0017] tfz±^~yy^Tt\mn(mj:^if*yiuL 

y°y^Tcr>mu<7:>lUm 100;u m\:Xft-th ^ i: ylj^'MS 
LV\ :^^-7'-y;i^T<7^|^Pi7.)tLf2*' 100// ma:jg;i^, 
T>f — b';u-i^r;^x#fl:7 ^ LTO?t^;&^":T^.*^ 
Lfz 0 . ?Pi^M*-'ffiTL-r-t/HlM2r3ii^i-^A-?7^ ^ 

[0018] 7 >f ;L'^2|s:-f!ts:{i:, -b 7 5 v ^ rsii.:^jj^^ 

wo-)-^jicr>mnm><7mi^-k^mz-mmnzmn t ttz 

<r)Xh fc'cOWi*f±-t 7 5 -y :7 X 

m(r>^)\^mu^mm(r>^-^±\my^ y u '-ti:}£xm'tAnz 
mu ^mixmz^m t-r-s . ^c^^f^is^r ^xmm 

[0019]^ LT 7^ /U:^*Hj<7D-b7L'mtz$ffl7L^ff^ 
fi£L. ^ ii>l:-b;PPi^ic.'t-7-y*rr2r0fi5<;-r'g>^w{i, 
±iBL3t^.^U-4>t2;<?-;fry^?)5l^, >tcij?j, tIBi 

//«B#tM^rS >! h T«LSt>'^-7"y;ffT^fM 

[0020] ^fz:^~y'yr^T^:^^%m^zmiE.-th 
mm-th icti . TOJrigr^j^^i^i^^^igi: S'juiiii-r n t 

TIt 5 r h ^^T' ^ ^ , ^Ji. {S'^P OTLfl;?>B0/i m Ji;.±co 
±^-7°>'.-Kr $-?^J^i-^ tzii . ^fl*n5-30/z mcO «r 

imm^.^m^^'^tnix ^/^c^^-ry^-i^riT^rwip® 

?I^0'^H-*^'?r-7°>-;KTi7)^!mPffiaO50%.h^:^ J; o 

4Jt320-30#:®%?l-^-t-S. i: J: 1^, $ ^>C;5l--7'>'.-tfT 
c7)ran-^fi-®«;^,.--t;niillo^a®Siz*^ lX30%l:J± 

ft't220-30^^«?'^?M^-r-& t J: 0 A. 
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h ^j:?^o-hm t>m^ $ fix z(7^=2-hmii 

Os, CeCb. TiOj. SiOi^ t'comimh^v^iiZiK^crm 

mmf* ^ti:h n.^mim-b-^ <^ mm- hz^t -j-at^ h . 
[00 22] z.<7-)n-vm^t. ■^H'mm<r>mm\.ii)^ 0 x- 

[0023] ^f>-3~ vm<7^mf^mt. y ^ )i-^^t^(7) 

y ^ >i-9z^i^<7mw. 1 y -v ^ 060— aoogcoleBl 

^'■r<7y^^m.r/momm^mTVx Ltz>. 
[0024] a~ hm^m^^i-^ m'imfmhh 

m/A(. tttl,zy..^>j~tL. -^cry::^ ^ V -t ;H1M 
lznm-^-^rz1Mzmm.-i-iri£::\,K ^.5 'J-^-fevUlM 

iznm ^-t^^ izim-^(r,mmm^mi^^ z t ^^x^ h 

■fy'^ . :i.Ty'u-h h I Am^\iz X-^X miUH i.z?^'^ tzT. 

10 0 2 5] ^~hmtziifm^mtm^^irx\,^:^. 

— h <7)lg'ft z: Oi?l^ ^t<7)X' hixiim V> -I, i t ^<X- # 6 

pt. RiK Pd7'j:t'cr>B±m^m^m:f)-^mitifz~m 

Li; 3, 

[00 26] ^ />gilt-^m^at#^l>tz{i. t^^c#«<7) 
if J; o T rj - tzSi^-rix{f J; v ^. ^ ^iS^^t 

[00 27] L7i*^'o-C*I^0BW'< — t';V^f7yx?f 



^=r^^:^v~vt mm-^m. t mmtt h^t x-m 

L T y-yf^T^mmizmm. ItzZt X-miimz i,r<. 

'r^^^]^~h^i^mj:<mm't^zt-j?^x^. mm^ 
ixTzJ^y" ^^^u^h amm^mizx-ox^mx < mit 

mti^±^^z\^±-t^ tti,l^. ^.m:hizX hy>t)V^(r> 

[0 028] 

miztm^^. 

[0029] {mmm i ) n i iz^mB^<r)-mm(m)7-' 
^-^)i'm:^'y^mty -r^i-^omn^^F-r, z<7:>^^ 

'^'^^'^'^)V'^i:,-jj\-tii^mf.(^y ^jv^M-i^ih. 
y -f A-9^\ls^ 1 <D^)V'^mS)\!zm^-^ixfzM.t%f-C:>ti: 
'')^tt!'^\m^ixfz^-Ym2tii-t:>m^^ixX^-^h. t 
fzy^ A-^'M-i^ 1 cOM^T'fi. -b;^tf5§gP7&^3c5tz-rf7*{i 

[0030] tJ.T. ^ <r^n'^~'d)Vmi}y.n{ty < 

(7m>%-yj'&.^mm\^ . mrnmrntammziXTLh . 

[0031] M^lO-lSAtmiztlSL/v: AljOj^^^. 
MgOS*^?/Si02i3^*^3-7-'^X7-f h (2MgO ■ 2Alj 
O3 • 5Si02 ) miSt^^cto(Cie-&L, W?if515;^m 

[0032] -rcox^ y-S:^r.^^o^fai^S^fflV^T# 

-til.mm.W^m^ \^fz. ^ LT — f > X 5 --f h 

[ 0 0 3 3 ] ?^/c. ^mm. ijjLm(r> ki.jd^mmmm. 

0.5/imc73Ce02^5^10Sa:%i:. T/U^-t-V/V ( AI2O3 
**20S4% ) 10M»% ^-§rtf>^^ y -t:mm L . ±15-7 

7 y - L^-^f* . 120'CT-|E^« L 500'C T-60;^^Pb1M 

fi^Lta— h®2^jgfigL-/::, z2-vm2\iy ^ )V^i^ 

[0 0 34] hoi/7>>-5>'g^ 
1 £7)^^ 1 y >/ h /l^3!>:^c 0 2 gSi^^ii/c.. 

[0035] ( mmm 2 ) io-i5;u m t^zmm. vtz 
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<2MgO • 2A1.0s ■ 5SiO. ) Mlj^h'S:^ i 'J t^SB-^ L , ^ 
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Al 2O3 -^m. MgO!l!»5t^.S.VSi02 f;^*^ 3 ^ >f f 
(2MgO • 2Alsa3 • 5SiOj ) M5S;h^-5><t Ot^lS^L, ¥ 

rr.(7.);^ -#:>i?o^5t^ ^25f2Hl% ^ J: O (C^jD L 3^^?fi± 

[0037] ( mmm 4 > &m ^ 10-1 5/^ m t-tiii^ l tz 

(ZMgO • 2Alj03 • 5SiOj ) fflfiJth^^^i; o tE-^L. ¥ 

^7.^') -^w^-^fz^h mw^mtm 1 nm~ try 
mmmm 1 1 mmiz Lxy" ^ ~-'tim;^'^mty ^ )v 

[ 0 0 3 S ] ( 1 ) ^%litUl20jLz m , m^5S 

%<nmmy ^ )V9M^^X^\.. Z(ryy ^ ]VfM%^ 

m-^fz ^ h. \:mmim 1 > nmz ltt-' — fe'ymf;<f 

[00 39] ( it$5-^J 2 ) ^ 10-15;u m tzM L 



(2MgD ■ 2A12CI3 ■ 5Si02 ) ffiCt ^-1. i 5 ^-IS-^ L . 

[0040] <mm ■ mm>n^difz^cMMy~' ^ - 
-^jim^'y^mty ^ tcov-^T . -t.iimm^m'&: s e 
M izxmm L , mmmmiz x->x --t-r >• ;KT^7)r«^ns 
Rx/'c(7Mawm^^<i^fz. ^ ix:^-y°yn<r(r)mn 
^fY^m^^'t'immcoitmmmizn-t h fj^ ( ^s^bitl 

(30 At mtuicoms ) ^^tfc L . ^m^a 1 (c^-r ,. 
t7^^m?L^^^ 1 izm^x^-t. 

[ 0 04 1 ] ij^tc, ^SS^mi/J;bl$c(?iJ<7)#x-<— t:7l,'i?P 
^JriU-Mt{± 3.1g/hrX3= '^3'SXhh Ztfp 

ht^-^xv^7^, ^<7)m, ^-T < —^Mm' y-^mty ^ IV 
9t \2or:.x4mwimkh. m^i>z<%m^k(^m& (Wi) 

^^Mixmi^Ltz. 

[0042]^ ^-Azmmm-^'T ^ —^ffm^'^-^mty 

A iV9 ^mM.WMzX BOO'CT' 2 b^PbUP^L T^^'t^ -f ^- 
i 1- * ^^(-:r« § -It . (c?%Slf*£0M4 ( We ) 

[0043] ^LTiX5eJ;D^N-T-^=5fiW-bi7)^M^ 

[0044] 

PMMM (%) =[(l-(Wi-W2)/9.3]X 100 
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[ 0 0 4 6 ] ^ 1 J; 0 . l - 4 cT)^^' ^ -^)Vm:^ 

y>.mt y -i )vs\,tYm.m i . 2 izjt-^T aMimrLfiji^^ 

<. 30/^mmiiOi|B7L4t^V^o \^fzifi'>Xmt\f'mk 
m 1 h )iLWm 1 ^ — t:;l,-il|;?7X?^'f[:7 )Vd^Xl,± . 
II 2 tzm3S;&^t35T^-r J; ^ (C^Sfif^lJ 1 £7):^*^:t-r >'-i^T 

[0047]^ Lxprnmrn^^^h t . ^iimmiim 
mxh h iz mi-^ -r^ mm\ 1 - 4 fj^imm 1 , 2 
tt^<x ms.iz^ < o T 0 . z iximmm i^Ac^y 



[ 0 0 4 S ] $ \Zimm 2 Tii . 30 mJiJl±c7),:|itLM 

i^mm 1 J: 0 ^ ^ < ^sigf^ij 2 h nmxt> h\zio xmo ^ 
(Dmmmiim-fm% tii^-^x^^at izmm lt v ^ . ttz 

*^'r>TaMefL4{i30%UJJiT-35 !> ; mtt L V v 

/)^mi^i}^xh^, 

[0049] tfzmmmk' o L^imt^ t . mmmii 

miS2-^5%mMX\ 30 mm:c7)i»Lfi{i76-S0%m 
[00501 
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